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(54) IMAGE EXPOSURE DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
exposure device capable of suppressing stray light rays 
of a light source which emits a lot of the stray light rays. 
SOLUTION: A laser light source 21 1B is made to emit 
light for a light quantity required for exposure or more, 
the light quantity of laser beams emitted from the laser 
light source 21 1B is limited to be the light quantity 
required for the exposure by a limiting means 200 
provided on the optical path of the laser light source 
21 1B and printing paper 224 is irradiated. For instance, 
in the case of simply driving the laser light source 21 1B 
to be the optical output of 0.05 mW, the optical output 
of the stray light becomes about 15 jo,W. Besides, when 
the laser light source 21 1B is driven to be the optical 
output of 0.25 mW, the light quantity is limited by the 
limiting means 200 and 20% of the laser beams reach the 
printing paper 224, the printing paper 224 is exposed by 
the optical output of the 0.05 mW. At this time, the stray 
light rays are limited so that the optical output of about 
30 jj.W is the optical output of 6 jaW by the limiting means 
suppressed. 
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200. Thus, the stray light rays are 
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ft<h ^tJ7t$rWm-r^> G a N &¥iS# U— tf V>T 
WIS G a N tf «t 0 WW * ntlWe«**m 

*fflA*Ct*»ISi:-r*liH»«3'e8B. 

— tf£0. 5mWJ£UiTlBS)U ttlBflllM^gktt. StFfB 
GaN*¥«*U- tfJcOSJtBStlSftWS 0 9S£U:<£ 

3 ] mmytmmmmmytmw sat). 

mytM&g.*: 300~600dp i T£36j§ffi 5 0 0 ~ 20 
1 5 0 Om/s e c TgftTS - <h£1f il8<tT&II#3i 

[SMI* 4 ] MgBWK^att. A- 7 

tstti^rs i^a'i 75M»*« 3 ©Mna> 1 skk 

*fc©iS#ilttge. 

[3&iju©i¥aaftisi9i] 

[0 0 0 1] 30 

**D. mz. GaN**i#l/-!) , «i^ U—tff- 
A UTtf3fc»» * t* ©8B»<J»Ji* U— tf tf- A 

[0 0 0 2] 

0, GaAs!W»AlGaInP, AlGaAs. 
I nGaAs P4**»»tm*#V-!f**^l4 
SSi^LED (Superluminescent S63ty-f*— H 

(sld) fc£) Sffl^fcjtisiia^t. e«*m 40 

[0 0 0 3] ±»©J;3fc*m«JH^fc3fcB««Ttt. 
^&StC^UTS«<i:^^G a A s *«!ft«*rm?» 
t) . ri>0*f [6]fl»C fclnGaAsft £ ©ft«)R*m* 

[0 0 0 4] SiS. mmitlZ&^Zl'D&ZG a 
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TitiE&t>©#ffiffl£*l-2><. CCDfc*. 
[0 0 0 5] C<©d:57iGaNm¥^{*:^— tf*. #U 

GaN^fiftu- tf 1 9 o&omthzntcu— 

te. MftuyXi 9 2lc«koT^w-y-<Xtc:7.#-y h 

7>^A-efe-5^7t (SfWELJt) 19 811 Xtf-yh 

i 9 4ic«7t-r-5c<htt-e#-r. swfe/^->i9 
9*^fi£-r^>. 

[0 0 0 6] C(DX#>> h 1 9 4 <D?ttiit) £%&mMiM<» 
W&> mS\t^"if1tn^—y 1 9 9©JttB7J<hiK®)®git 

^jS-em^ftiggftSisffi©^. 0 5mWgii:£l> 
T. 0 ©At 9— >1 9 9(C#iSE-r 

[0007] m^t^^^moymmm^m^tim^M 

j3&Z&l,*T\Z* Z.V&'S'ttKLrt*— >1 9 9, 

oTX#-> h 1 9 4tl^gS(D»li*f Lfe/^-> 
H19 (A) fcjR^J:3ft»KA , $' — >9) * 
##&e>fc£0 9 (A) »C*T«k 5 tCX h 
7-f T'ttCPfc&JBJifcT***. ±j£Lfc&-S>ttfcA**- 
>1 9 9JCJ;oTX h^-f :/ffiKfc*&bTU£tr\ g? 
«JS*^^fc09 (B) K^-Tck-S&W^nsilHSii: 

[0 0 0 8] j^JttCi^^ttfv^^ — > 1 9 9CD>ta 
[0 0 0 9] £©=k3f;:. WCKiftfflClH***W*"P** 

ffi^sc©^7ttc*3ViTtt, mmzMB^. fi7c*^ife 

fftf$ftg*g£&.£-tG a NJf*#ag#U— • tf (CltW©^ 

[0 0 10] fit, #58BJi«, ±BB*5iS:#l£L,Tfe: 
SnfcfcWT. ^Sr#<*ftiS-r-57til©^*«l®lT 

[0011] 

izmxm i tciamw^^tt. u— tft-A.hu— tf tr- 

A^roiStrnTti: S^trtttfeWtUf ^> G a N^#®«= U 
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-s. &wu±v>yt&c>mtt&$ith?z>£oiz, sateG 

aNJM^fcU— tf$r^®J-r^^K)^«*:. iurfSGaN 
[0 0 12] GaN|©*l«:l/- !f (0UAtf. if&l-' 

— tfe-AS»m-r*GaN**i»#u— tf) us w 

^-r^tc. mmmmnmwzn^x. K^-fcyWit 
— » <nytmts<r>mmvs.&ts.\,'>. *z.x. mmmnzm 
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TSfc#©ftS£i8*fc?tfiTGaN&#&#:U-1f£ 20 
ISfttSCtC^T. GaN*fi#V- tfiOWUl 

[0013] fLT, GaNS*i#U- tf«tO*fffi$ 

#stc«toT. &xttwizmtti2nz>ytibmytiz!&mts: 
^tmiifs.i,^o\zmmtz>z\t\z^-DxmiEis.^tm.X'<D 

[ 0 0 1 4 ] ©JPE^gte, GaNSMftlz-S-'iOW 

[0015] 2 iz&m.(o&w\t. mutm 1 icis« 
wsswic^vr, mmmm^mt. «iEGaN*M* 40 
if s 0 . 5mwj^_tTig®>u flMBWM^gktt. fn 

[0016] -ssMtc. &m&}tz5.-7#x-temyewft 
mtmi o o (iWOTA^st^nti^. ^z\t. m 

*5^t. ua^r*. mmz>&^ti.%m.vA±.tts.z>o. 

5mW£(±t?GaNS^#l/- tfSrlBUjU fftffl^g: 
»t. GaN^f^U- tfctO^ttS^n^^. Tft=b*> 
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T^SEjiffi 5 0 0-1 5 0 0 m/ sec TilTt-r -511® 

mytmw. izmm r c £ »<t # * . 

[0 0 18] ±E«IIR^fttt» BI#B4K:EiW> 
^wi^ic. A-73?-. u>X<a 

n-bffi. ^-©KMa - h <£fclo I;: 

[0 0 19] 

[519103 jSifiODJgfis] 0M4#lUt*^O* 

[0 0 2 0] (v'*T-A£#©«l&Bl9i) 0 1 Kte^fg 
W<D&1&C>]&&.lzmZ>y : iSi? ^7#->XfA 1 0 <D$EB§ 
WS3nt*0. m2\Z\-£TiS5')l>7#~>*7 L l±l 
OW^SA^StlTV^-S. 11 1 tc^-TJ;-5tC. C<7>7# 
yXfAlOll 7-f>CCDX*ttl4, lffl|g!ffl.S 
SB16. H«B3t«BtbT©U'— tfX'J>*S51 8. 
&tfXn-tr>y+>-gl$2 0 £^T#l/&;*nTi5 0, 5-f> 
CCDX^ttl4tI«llg51 6tt. Emc^TA 

t>m2 6 tvx-mtznx&ic). v— tf-?v>?mi 
x-mtztix^Zo 

[0 0 2 1 ] 7-f>CCDX*ttl 4te. ?I7^^ 
(CAT. 3UC r^K^^^Aj <h*rT3) K 

^®-5fca6<73fcroT*0« WiBl 3 5-!MX©^JK 
7w;UA< 1 1 OlMX^X^^A, 
«)H*«»riESnfc9Jl7>f (2 4 0D"1'X©?«7 
^A : mfflAP S7J)UL.) , 12 0^X5^22 
01MX (Xd— n-tMX) ffl?*7-fM07^;l'A 
H«*tt«t»*<t"r -BC:t3&»"C*5. 7^>CCDX + 
YtHH ±82©&lt#«©7w;UAiaf&£3 > 
*^-CCD-C^*-StO. R. G, BCOBi^x— ^^tts 

[0 0 2 2] 1212 tC^-r«k5{C. 7-OCCDX + tt 
1 4Uftm9— X;U3 0(rlfO#tt^tlTt^-5. 
SSP1 6tt. ^x-X;U3 OWTTjffl'JlC^^nfeJR 
WSB3 2ftKiRlfi;*nTt5i9. 1R^S53 2«BBagBIC« 
Piflp3 4^5X(p#tte.nTV^. iR^SB3 2fi, ffi* 

o. PKP3 4*«(Hiii)^n^<tF*ggB^iitti^n, iSf^ 

[0 0 2 3] *fcf^«X-X;i/3 OtCtt, RltCf^X 
XI--Y 1 6 4^0^tte.nT^^<J:*lC. 2ffi«©+ 
K 1 6 6 A. 16 6 BfrWsSfZtiX^Z. — 7j© 
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HI 6 6 AttfP^T— ^;i/3 0 iZfflRSnT^ 
So F 1 6 6BH ^ttfflWfk:»4ff*-r 

L3 6**5»0ffiSnT*-#--K 1 6 6 A±lCfifeT 
EHSft^J^KfcoT^S. #— F 1 6 6 B©ffi 
fflfcSMCte, *-#-K16 6B*61tf43-H (**t 
H) ©**K:*0ftlt6nfca*^^ (BS«lS) 
tf^^~>0U3 0fcRt*snfcS/>y * 3 7i:»«sn 

Sd^itCcfcO, +-*-K16 6B^/t7^3 7^ 
[0 0 2 4] ff«y-^3 0Off*B3 0U± 

F («**) ^3 0KlRlt6nfc?L4 2* 

^bTMS3 2^^Mia^nT^o. n&j&Jiflsi 6 

£I&9ii5£*lT. |»B3 0U±CEtSn*. 
[ 0 0 2 5 ] BflWfiSBB 1 6 7<>CCDX + tt 

[0 0 2 6] B«$IS3B1 6tt» Xii^tltzM^-^ 

77-r;^UT^aiM§ (M^tf^uA-F* 

[0 0 2 7] lx— if^U>^»l 8ttR. G, BOl/- 

[0 0 2 8] (U-1fyU>^»(0»««lfi!l) 

[0 0 2 9] U-tfyj>^«l 8fcL U-1f3tiR2 1 
1R. 2 10G, 2 1 1 BO3<l(0lx— tfJtjESrtfflAT 
^3. U-lfyt«2 1 1 RttRCDttft 6 8 5 

nm) CDU— tfjtt (HT, R tfytt*r*) *»W 50 
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U—1f (LD) TM^tlTI/^. £fc* U 
-1f*«2 10Gll !fJtt»U*atUT<DLD2 
lOLd:, RLD2 1 0L*^6l#UianfcU-lfyt«:l 
/ 2 U— !f 3tt»cRtft-raR«*»*R4: UT© 

(SHG) 2 1 0 S*>6«J5KanT*3 0. 
SHG 2 1 0 S^e>GODffig (0U*.tf* 5 3 2 nm) (D 
U— (EAT, GU— Sf5tt4:»-r*) *t#ftbSn*<fc 
5KLD2 1 0 L<Df8Sftfi*«^#&ftT^*. U— tf 
ftig2 1 1 BteBcD&g (MAH 44 0nm) 01/- 

[0 0 3 0] U-lf*iB2 1 0G©U— !f3tWlB«K 
tt, 3U^I/>X2 1 2. *«£H*RiUTWlF 
fltit^SS^ (AOM) 2i4G^ii:Efisnxv^. 
AOM2 14GH AWSnfcU— !f5tt*<#»**a» 

sifiia-rs«t3fcERsnT^^t*«^ aomh?^ 

^COSit§^l^i;fe^S0lx-1f3 I 6^AOM2 1 4G**6 

[0 0 3 1 ] AOM 2 1 4G<OEI«f3t»afi'J^J4, ¥® 
$7-2 1 5A^EBSnT*3 0. ¥1^7-2 1 5£>U 
— tf«»ai«Ktt, »BU>X2 16, 5/U>FU*^ 
1/>X2 1 7, fttf#U:*>*5— 2 1 8jWH8K:E«S 
tlT^O, AOM2 1 4G*>6@ft3te£bTltfffi3nfc 
Gl/- 1f^t4, ¥®^^-2 1 5 fCcfcoTS^^n^c 

»ffil/>X2 1 6S^>U >FU*;Hx>X2 1 7 
^l/T*U^>^7-2 l 8 oos&f® Jkd^t^&SK: 
j^&ratu #u=f>$^— 2 i 8TR#^^n^o 

[0 0 3 2] — U— If TtjS 2 1 1 ROD U-lf 3fcS*tti 
X2 1 7a*JSl£ERSnT*?K tfxtiS 2 1 1 R** 

ewtaatifcu— tfyttt3U^*-^u>X2 1 3^9 

W-ftyttZtl. y«J>KU*;H/>X2 1 7£rfM,T# 
rjrf>^-2 1 8<7)SltffiJi(0_hfBm^fi:®<hSSIWi- 
O-KRtCBBWanT, *U^>S5-2 18tE»Sn 

[0 0 3 3] U"— tfjfc«2 1 1 B©U-lfJt»a 
3'J/-^l/>X2 13, «E?S2 0 0, v 
U > FU*;Ul/>X2 1 7^IHJcEBatlT*D, 

it*ytas2 1 iB*^6»ffisn&U'-ifyi£tt=iu^--^u 

>X2 1 StCckO^fTTt^^n, fWHt^g^ 0 0K<fco 
T, U-1f^iS2 1 1 BiO^S-erSnsjtfi^UT^ 

a6^a?> e>nfc3ttfi**siiisa nx, > u > f u *^ u >x 

2 1 7Sr^UT#Urf>^^— 2 1 8 CDSS*E±CD±fB 

2 i 

[0 0 3 4] &43, ©JPS^S2 0 0£LTfcL Jt^^f^ 
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fc£, 3U/-^l/>X2 1 3 ty'J >KU*UUU>X2 

1 7F B l ]{Ci2gLft<TfccJ;<. if JfcS 2 1 1 B cfc 9 

-:7 5 5-«*H!tt&<Tfc«k<, U— tf Jt® 2 1 1 B 
tf, #U^>^7-2 1 8I?(D^7^5W$^< 
U 3'J^-?1/>X2 1 3^<0U>X<0i8jlP££:fHfK 

— !f#«2 1 1 B(D^K±OTt^^tCj;^$!lPS#S#» 

[0 0 3 5] ^U=f>^^-2 1 8TJ£#J£tt£:R. 
G, B<D3*COU-lf3t« f (9 l/>X2 2 0. ->U>K 
U^;l/|/>X2 2 1 SSICSIU, 5/U> K'J*^7 
-2 2 2klJ:oTR8tSnfc«, 2 3 20 

fc:J:oTB»«ittT*l«*CR#tSnTBia«2 2 6 
TEUiBJ»2 2 4£HBftSn£. &i5. #rDiIL^-2 

2 3^ti&U, 5/'J>KU*;i/^7— 2 2 2tdJ:oTa 
«BS»ST^rpl(CR»UTOTJ»2 2 4^Ba»bTt>A 

[0 0 3 6] EPHSg 2 2 4 ±<0 jfelEJIftlJiii&ffiB 

WSi&&\zX&. M?LS&2 2 6^LTSUitbfcRU*-1f 
5t«r*mi-*3fe3lEllltt*ttl-fc>U- (£TF, sosttm-fe 
>it<!:#"r^) 2 2 8**iBBSnTV^. &*3, SOS 

if fc;*:^ < snTv^©-c«^«c«imT# 

TRU—tf SOS^ffit>1t2 2 8tC£Uii 

fact, »©aa*6'r»«. #*tt»ffi-c 
sos^ttsir>*y-2 2 8^em?j$n^fi^ ca 

[0 0 3 7] #cfc, ^SaSO**^**)*!^— 5f3t«2 40 
1 1 B©ttl^«rtKOl>TRWr*. H4(C*%0^CD 
tf%S2 1 1 B©KB«aH* 
^t, 7^43. 04lC:fe^T, Wl = l. 7 um, W2 = 

3 0 0/im, Hl=80. 9 /zm, H2=#J3. 5m 
m, H3=l 00/im, 

[0 0 3 8] U— if Jt2S 2 1 1811 InGaNfS* 

&±tc (S. Nagahama et. al. . jpn. Appl. Phys. Vol. 39. No. 
7 A. . P. L347 (2000) J: 0 ) <£*R&G a Nlfi 
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[0 0 3 9] W:«EMOCVDffi$:ffl^T, n-Ga 
NA777I (S i K — 7\ 5m m) 70. n-In 
0. iGao.9NyN*^7rS (S i H-y, 0. 1 Mm) 6 

6, n-Alo.lGao.9N^777KI (Si K—:A 

0. 4 5 Mm) 6 4, n-GaN5t#< KB (S i H— 

7. 0. 0 4-0. 08 Mm) 62. 7>\* — 7l£&1B 

6 0, p-GaNW Ki (MgK-^ 0. 04- 

0. 0 8/im) 58, p-A!o.|Gao.9N^777 Hl 
(MgK-y, 0. 4 5/im) 56, p-GaN + t7 

(MgH-y, 0. 2 5 Mm) 5 4. Srricfi-rs. 
ffitt!6 0H 7>K— y I no.05Gao.95N (lOn 
m) , 7> H — ^ I no.23G ao.77Na^#F^ (3n 
m) , 7>K-^I no.05GaO. 95N (5nm) . 
T> K— ^1 no. 23G ao. 77Nf£?#FB (3nm) , 
T>K— ^1 no.05Gao.9N (lOnm) , 7>K— 

7 A lo. iGao.9N (lOnm) <£> 2 fiffi^#F$lii t 

1. 7 MmgJgCOU h^-fy^P -A 1 0. |G a 
0.9N^y KH 5 6 fpTT p — G a N?t;tf < KB 5 8#> 
6 0. 1 umOE«$"e*JlMt>Sffl^fcR I BE 

(reactive ion beam etching) \Z<£ D xy y>^bt 
^JSET^o &fc:S iNi5 2^7 p 7XvCVDttffiC 
SULfcSt. 7*HJV^:7>f <hXy^>^C«fc9U 

-f*>*fl!HfcR I BEKJ:0*3tt«l***to«»a*t 
ODX tfH* n - G a 7/170 ^Ittit^^TX 

7f>yiSt^o nti6 8 chLTT i /A 

1/Ti/Au, p«a5 0tl/TNi/AuSKSi 

t • si*7--;H/tt-^ 7 ^iffi&MtSo m 

igi£S4 4 0 nmTr. SS^^fi^lP]© AftMft* 

Mftt3 4Stfc6o mmmwyr-i tsis 

*ffl^TfcpJffiTfc£. |pHJI<0#li6£S i C<E><fc 

Id, ELOG (epitaxially lateral over growth) £: 

pTig-r$>^> (9IHB#*Xitt : «TF. ^h^^X> 

(2 0 0 0) No. 1, p. 62) 6 

(fflfflffl) GaN^^^W-lfT&^tt^U— !f 
fti®2 1 lB*Bft-r*K»liltt*^trU-1fyU>^ 
881 8©W»»*l¥illBk:BiWr*. 

[0 0 4 0] *mfio»ffifc«to«>WlBWtt. 0 5(C^ 
"Tct^JC, ^<^Di3>t:a--^^^t;©JPlHlS&8 0$: 
«BATlr>3. $iJWEe1?8 8 0 VtKTs 8 8 ^S^^tlT*5 
0, KAX8 8JCtt, I«f-^/ ; E , J 7 4, 7 6. 7 
8*^«Z^nTlr^ 0 TUti%. BUMS 2 2 4'M@&£ 

f-^^ ; t l J 7 4, 7 6, 7 8 4iAT^§. Iftr- 
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&D, mmz, mfcy— ***U 7 6»Gfi(DH«x- 
' ^SrtatgTS^UT&D, B^-^^U 7 8teB 

[0 0 4 1] A7 8 8lCtt. RfflLDig»lHlS&9 

6, G/BLDiKffijH!S&9 8, RtfBffl L DMJj[eIS§ 1 0 
0^^nt^0> RfflLDlKiJ!i(plSS9 6Sr5BffiL 
Dig»0&l 0 0te^li[eIS§9 0, 9 2^nfniM 

t«i$nti^o -rut>-*>, ^?#u— if 2 1 1 r, 

211BI1 a^-^^SoX^IHii-^^PlHlSS9 
0, 9 2tCi:oT^$nTLDig®ilElgST^pm^ »° 

[0 0 4 2] AX8 8 1C&. AOMigffij(ElS§9 4 

&fct>, U-lf7tilS2 1 0 Gtt, AOM2 14Gl:io 

[0 0 4 3] £ biC, AX8 8tCte, ^U3f>^^-2 

1 8 £0egg»rr£# U zf >^E— ^ 8 3 £SgiJrT 

U rf >^E-^gK»JlHlS§ 8 2 , Rtf EPiS«E 2 2 4^ 

E!rE-*iBlj!)III8S8 4^»a$nT*t), S0WlelK8 0 

[0044] m*x* u-if 

[0 0 4 5] EPBffi 2 2 4 ^©H«C0BB»S:ff 5 

oTFPB^ 2 4±{C|3®*r^^^lC, B^MSSBl 6 

5 s — ^££tftU Bt/ : & , J 7 4, 7 6, 7 8lCtBt&£ 
[0 0 4 6] ^lt, tf:/U>*»l 8 0>#<J=f> 
211R, 210G, 2 11B©*«#l/-lfi:J*l/T 

££jG£U ^m^<DU^)V\Z^XAOM2 1 4GC 

T, AOM2 1 4Gfrt>®myt£\sX%tM-£tl2>Gl>- 40 
ifftS^WTTS. t£oT, AOM2 14G^6ttBWtt 

2 2 4KHB»-r^#IB*<0jR«K:jSi;T*fl[a£«Snfc 

2 15, »BI/>X2 1 6> yU>KU*iH/>X2 1 
7, #U=f>5 5-2 1 8, f 0 !/>X2 2 0, v'J> 
FU#;H/>X2 2 1 , yU>HUM57-2 2 2, 
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RtftlrDigL^?— 2 2 3£;frLTEPBiSS2 2 4lCRB*t 

[0 0 4 7] £fc, U— lf3tilS2 1 1RI:»LTH V 
-1f3tiS2 1 l R^HiSP"rs*SK3SK*^Wt^ci:lc 
ctoTU-if^^ia-T^o ftoT, I/— if)tfi2 1 1 
R^bteEPBSa2 2 4{CfE@-r^^H#^i§*t-^^T 

te, aU^-^U>X2 13, y'J>HU*;H/>X2 
17, #«J=f>^-2 1 8, f 0 !/>X2 2 0, y'J 
>H«J*;H/>X2 2 1, yU>HU*M7-22 

2, RtJCSf 2 2 3^LTWlffi2 2 4 tC 

[0 0 4 8] S&K. l^— !f*«2 1 1 BKttbTfcU 
— if ft* 2 1 1 Rtra«tC» »fft»2 1 1 BKffltKJ 

£o fol, 1f3tiB2 1 1 BA^ttB3ia«2 2 4tC 

3, fMffi#MS2 0 0, y'J>H'JAM/>X2 17, * 
■J:*>55— 2 18* f 0I/>X2 2 0, ->'J > KU* 
;H/>X2 2h 3/U>FUM5?-2 2 2, RtfSr 
0IU^7-2 2 3£^LTEPB*E2 2 4^HB»**l 

So 

[0 0 4 9] fLT, 3piJzf>^^-2 1 8tf>0 3 9cEP 
A^[R]OlBlStC#oT, R, G, B&U— ifJtOBBWffi 

SA%$n, EPB$E2 2 4**H3*81C*|«Gfc»oT- 

**fc<£*U ^5S®7t^<t-pTOT«E2 2 4(CHft (» 

[0 0 5 0] C(DPt, !fftB2 1 1 Bte, GaNl 

[0 0 5 1 ] fy^;^^7#Tft)nT^ 

2 2 4) &myt-$~Z>V>\Z>&^:t£4 4 0 nm#jS©l3tB 
TCDftffl; (I nGaN^**l/-lf (LD) XteSL 

Du-if) hjuhmi* (dpi) , tf^aEaa* 

/^*-*<hTS<h^Ttc*-r*l oJz^&WflUcS 
So *3tEil*5 0 0-15 0 Om/s e cittt 

mx$>D. ±^S^^7^T*^o 
[0 0 5 2] 
[^1] 
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a p i 


j3.Ee.cx. v,ni/ sec / 
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o n 

o \j yj 


4 2 3 


14. 1 


fi o n 

o u u 


8 4 7 


2 8. 2 


k n n 
o u u 


14 11 


a 7 n 


/inn 
4 u u 


c o c 
D * j O 


•3 J. « O 


J 0 o 
4 u w 


19 7 0 

JL. £e 1 \J 


6 3. 5 


4 0 0 


2 117 


10 5. 8 


3 0 0 


8 4 7 


5 6.4 


3 0 0 


14 8 5 


9 9.0 


3 0 0 


2 8 2 2 


18 8. 1 



[0 0 5 3] «1 tC^fJ^tC. tfTOftS-^tfT'te 
#Kttfltftffittfitt 1 0 0 MW«T-t?fe-5Ct^t5^ 

[0 0 5 4] GaNlfS#l/- !f<DfttB2j— « 
fc«-& (#J*-k£. 0. lmW?) tctt. MfBjt^tfO^ 

[0055] -ten?. *Hifi©^-ett. tf*as2 

1 1 B iOBi^SnSBl/- tf3tW3tg*B I/— tfJtS: 
«*fcbT%>Bliatt2 2 4£itftT#5 ! &gUU:&7 l efi<h 

•*fytffiL2 1 1 Biowm^n^B u— *fy£<nyt$&±\zM 

PE^g:2 0 0£I£ttT^3. 1"&:b^. Bf££frliSiiS2 

2 1 1 B*«3tS-B-T. !f3tt«2 1 1 B«fc0*ttH;£ 

n*Bi/- tf3t©3tgs±tcis:tte.nfcft(ifs^S2 o o \z 

ioT, U— tf3t«2 1 1 B«t0Mtt5$tl?)BU— y% 
2 2 4lCfiHWrs«k3KUT^*. -fft*>-£. ±aib^c 

<t5»c. u— tfjt^2 1 1 Biom^n-sa^roit^s 
£i!>&<-t set ^it. asfS2ooa 

HiSK2 2 4(C^«-r-5Cli:^Tfr-2>„ 

[0 0 5 6] u— tfjt« 2 1 1 b zmmiz 0 . 

0 5mW(D3tt±5^<!:^«)J:^«ciBlf)L-fe«^fctt. Sift 

U— tf JtM 2 1 1 B £ 0 . 2 5 mWtDTtffift 
£fc*«fc5fc«»U fMI?g#S2 0 OK-X-oTXRHfim 
m.2tlT2 0%(DBU— !f 3fc*<B1iS*ft 2 2 4IC?iMf •& 

ttnif, o. o 5mvf<Dytmf]-cmwffi2 2 4£^e 
^$nK#m2 0 otc«j;oT6 uwcojtm^fcSfjfs^n. 



[0 0 5 7] tot, U— tf Ttai 2 1 1 B 
J; 0 »m$n-5 B U-if3t«OJt!S±t3tSSMlS-rsM 
PE#S2 0 O^iStt-gxh^lC, HM££ePiIj*S2 2 4Cg 

lfJtaS2 1 1 B^iEHj^-tir-S^ttCioT. 81HSE2 2 

4 tc Basins j^Srffliiirr-s c tan? £-5. 
20 [o o 5 8] ±sBbfcj:5tc, mwmtzs.-7# 

-Ctt&B&«3fcB3te«tt 1 0 0 w W^Ttr*^»T> * 
*J6<£>15*&Tte> 0. 5mW&,±<D^t0itl^U— fltM 
2 1 1 B ckOffl^SftSck^lCggfJjU SWEl^S: 2 0 0 

8 0%«±ttsc:ti;J;0, l o o tiWclMM 

[0 0 5 9] J:8ajfe3fi«3t»C*t»T#U— tfJtt© 

^P^fT-5^-f 5 >tf J $>WW8&2 2 4»03^EPC;5ft 
30 'M7DJ8j£;$'-f 5 >im, SOS^m-tr>-t>-2 2 8 A^tU 

[0060] ^aES3tfc«toTia^gassnfc 

Enifflffi2 2 4«7 p P-t-vita5 2 0 'Nit k> &£n. 

«fcoT. EniS«E2 2 4±KBB«**»)*Sn*. 
[0 0 6 1] 

40 |;GaN«MfU- tf C«fcfcJ:oT. 

o\zum-?z>z.h\z£.-D-<:. &yt<Dm&tfM'>zn.fzyt 
%miEts.ytm.izvTmyfr? : bz.trf-v£z><DT. m?t& 

[01] *RW<Dnffi<DMmizmioZ>y : i'*)\'7#i'7- 
50 [0 2] *^BJ©S?JfiOT^lC^^-5xv'^^7^->7. 
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[0 3 ] V— tf7'J >:*gB««tBS^fS;£^?-|4«0-e& 
•5, 

gl5t0T&-5. 
[0 5] y-VJ>^WO®WB5S:^T^P-y^ST 
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♦0-C&-5. 

[08] h©fttti^<hlKS6mfftOTll8^ 

[09] (a) \mw^->Z7ii?m-c&io* (B) 
[^roiftW] 

18 U — tf^'J 



[07] #U^>^K<fcOX#y hi£3££fT?®:&5£@ 



100 BfflLDKiftlEl&S 

200 i&IEg^lS: 

2 1 1 b v— tfytw. 
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#3S;iliRJE1B±WBB^WIK^798#Bfi S 



F^-i>(##) 2H045 BA24 CB42 CB63 DA01 
2H106 AA76 AB04 

5C051 AA02 CA07 DA02 DB02 DB22 
DB24 DB30 DB31 DC02 DC04 
DC05 DC07 EA01 FA04 

5C072 AA03 BA20 DA05 DA09 HA02 
HA06 HA09 HA13 HB04 HB10 
QA14 VA05 XA05 

5F073 AA13 AA74 AB25 AB27 AB29 
BA07 CA07 CB05 CB22 DA05 
DA25 DA32 EA29 GA24 



